Objectives. To implement an interactive, Web-based postgraduate course aimed at improving the knowledge, skills, and confidence of health care practitioners with interest in providing pharmaceutical care to people with mental disorders. Design. The Web-based course was created in which authentic tasks and multiple modes of presentation and problem-solving were used to develop understanding of core concepts. Participants formulated pharmaceutical care plans for authentic case scenarios and cases selected from practice. Participants developed management plans using audiovisual lectures, videotaped demonstration patient interviews, and links to mental health practice tools and the literature. A combination of online discussion, collaborative and individual preparation of care plans, and peer and instructor feedback were used. Assessment. Responses on postcourse surveys showed that participants' comfort levels with providing pharmaceutical care for common mental disorders increased moderately. Three-quarters of respondents indicated that the course had deepened their understanding and enhanced their mental health practice. Summary. A Web-based postgraduate course in pharmaceutical care for patients with mental disorders was successfully implemented and resulted in a template which can be used in the development of similar postgraduate courses.
INTRODUCTION
As many as 450 million people worldwide suffer from mental disorders, with 1 in 4 families having at least 1 member with a mental illness. 1 In New Zealand, 46.6% of the population may meet criteria for having a mental disorder at some time in their lives. 2 Pharmacists are well positioned to contribute to the management of mental illnesses as they are among the most trusted health professionals. 3 Among mentally ill patients, pharmacists may be particularly valuable in improving adherence to medication regimens and providing appropriate advice for managing and decreasing medication-related side effects. 4 However, pharmacists' provision of information about psychotropic medications may be limited by their lack of training in counselling people with mental illnesses. 5 This is not a concern unique to pharmacists. Health professionals in general have identified the management of mental illnesses as among their most challenging therapeutic responsibilities. [6] [7] [8] Postgraduate and continuing education programs are of vital importance to expanding basic pharmacy education and enhancing the therapeutic management skills of health care professionals, particularly in therapeutic areas where insufficient training has been received or achieved during undergraduate studies. More postgraduate education programs in mental health care are needed and may help health care practitioners to gain increased awareness, understanding, knowledge, and skills in assisting their mental health clients, in particular on issues surrounding pharmacotherapy. [9] [10] [11] In New Zealand, there are only a few mental health educational programs that are designed to enhance the knowledge and skills of pharmacists in this therapeutic area. Taking all these issues into consideration, the School of Pharmacy at the University of Auckland decided to offer a postgraduate course, Pharmacotherapy in Psychiatry, as an on-campus course starting in 2004. Because course enrolment was low, an online delivery format was considered.
Internet technology is an emerging option for the provision of postgraduate educational programs as it offers practicing professionals the opportunity to continue in the workforce while engaging in an active-learning environment, allowing them to proceed at their own pace and at their convenience. However, in the area of pharmacotherapy in mental health, there are a limited number of teaching and learning models developed for Web-based technology. Consequently, the Pharmacotherapy in Psychiatry course was redesigned as an online course and offered for the first time in 2005.
The design and implementation of this interactive, online postgraduate course aimed at improving the knowledge, skills, and confidence of health care practitioners with interest in providing pharmaceutical care to people with mental disorders are described.
DESIGN
The online Pharmacotherapy in Psychiatry course design was based on the following learning principles:
1. Learning should be meaningful for the individual; what is learned is determined primarily by related prior knowledge and how that is activated. 12 2. Learning should be organized around core concepts and ideas in a field, 13 with time spent ''criss-crossing'' the subject matter to build linkages between core concepts and varied examples and contexts of application. 14 3. Learning tasks should simulate or replicate workplace problems in authentic contexts. 15 4. Learning should involve collaborative construction of knowledge through social negotiation. 16 5. Learning should employ strategies that appeal to multiple sensory modes and cognitive capabilities. 12, 17 6. Learning tasks should help learners to develop metacognition 12 and reflective practice. 18 The learning design principles and measures to implement them in the Pharmacotherapy in Psychiatry course are outlined in Table 1 A design research approach was utilized for the development and evaluation of the course. 19 The steps in the development process consisted of: review of the literature on the latest developments in the teaching and learning of psychiatric pharmacotherapy; design of the content of the course and student material around the learning principles described above to support teaching and learning in a virtual environment; development of the course Web pages and hosting of these within the University's learning management system; liaison with a range of content experts to facilitate creation of audiovisual lectures and other relevant content resources; creation of a course resource CD-ROM to contain the audiovisual lectures and demonstrations of psychiatric patient interviews, to ensure that these large files would be accessible by students with low-bandwidth access to the Internet.
Eleven authentic case scenarios and 2 cases from participants' own practice environments acted as the basis for participants to create pharmaceutical care plans. Asynchronous online threaded discussions served as a forum for participants to discuss, develop, and publish their care plans. Other care plans were developed by participants individually and submitted to a private online logbook journal for marking and feedback from the instructor.
Participants drew upon a range of multimedia resources to complete the various course tasks. Web links to practice tools were provided, as was a link to a library resource site customized for the course with current research articles and links to other publications relevant to the field. The software and tools used for authoring, teaching, learning, and communication are outlined in Figure 1 .
One month prior to its implementation, the online version of Pharmacotherapy in Psychiatry was assessed through a structured formative evaluation. Considering that a fully online method of delivering a postgraduate course was entirely new for the School, a thorough evaluation of the course needed to be conducted prior to course implementation. The evaluation was overseen by a member of the Faculty Education Unit who had not been involved in course development. There were 5 participants: 3 staff members of the School who had also been involved in running face-to-face postgraduate courses, a postgraduate student at the School, and a former student from the on-campus, face-to-face Pharmacotherapy in Psychiatry course offered in 2004. The participants in this evaluation had not previously seen the online version of the course, and had relatively high levels of computer literacy. They were all asked to complete a usability questionnaire, the results of which were used to make necessary changes prior to launching the course in the second academic semester of 2005.
Post-implementation, the course was assessed through student precourse and postcourse surveys. The purpose of these surveys was twofold: first, to act as an ''advance organizer'' by helping the students bring to mind relevant prior knowledge and bridge into new course concepts; and secondly, both the precourse and postcourse surveys helped to assess the impact of the course on the students' confidence and knowledge in the various aspects of psychiatric pharmacotherapy. Both survey instruments consisted of 18 Online discussion forum topics require students to discuss and reflect on personal mental models, in the context of work roles Students collaborate on final course case studies to produce care plans Discussion and collaboration obliges students to make explicit and justify (and thereby individually and collectively develop) cognitive and problem-solving abilities 5. Learning should employ strategies that appeal to multiple sensory modes and cognitive capabilities Large amount of learning content offered as text plus images and also accompanied by audio explanations Video/audio segments provided where appropriate (e.g. for patient behaviours, interviewing techniques) Assessment rewards various forms of participation, reflection, and theorising, for both individual and collaborative work, across simulated case studies and real patients, using both structured written outputs and less formal online discussion 6. Learning tasks should help learners to develop metacognition and reflective practice Students gain personalized feedback on thought processes and outputs via class discussion forums and individual student online logbooks Guest lecturers model professional thinking and behaviour, via audiovisual presentations As part of learning tasks, students are prompted to consider: d how their learning relates to practice d how their personal learning or problem-solving strategies work well or not and how they might improve these d how their solution or approach to a problem compares to that of peers or more experienced practitioners.
multiple-choice questions divided into 3 broad areas of assessment: 1. The students' comfort level with the main concepts of pharmaceutical care in the area of mental health was self-assessed and defined as ''very comfortable,'' ''comfortable,'' ''somewhat comfortable,'' or ''not comfortable'' by answering questions on assessing patients with mental health conditions, designing a therapeutic plan for these patients, interpreting laboratory results and psychiatric testing scales, counselling mental health patients on their medications and other related issues surrounding therapy; and monitoring and following up with these patients. 2. The students' baseline knowledge on several basic mental health concepts and therapeutics was assessed by answering true or false questions, with each correct answer given a score of 1, for a maximum score of 10. 3. The students' self-assessment of their learning needs and reasons for taking the course were also surveyed.
The survey was designed to take approximately 5 to 10 minutes to complete. Students were asked to submit it prior to the course and again upon course completion.
Finally, because Pharmacotherapy in Psychiatry was an elective course offered in the Master of Pharmacy Practice postgraduate program, a standard course evaluation had to be submitted to the Board of Studies. The University of Auckland's standard 11-item course evaluation questionnaire was varied to omit any reference to the physical environment and instead contained 8 additional questions regarding the e-learning format used (Appendix 1). Each question was assessed using a 5-point Likert scale on which 5 5 strongly agree, 4 5 agree, 3 5 neutral, 2 5 disagree, and 1 5 strongly disagree. This questionnaire evaluated primarily the satisfaction of the students with the course design, content, workload, and assessment in relation to the learning objectives. The feedback provided in this overall course evaluation was also considered important as it provided information on the implications for developing other postgraduate courses that were to be offered by the School in a similar format. 
ASSESSMENT
Fourteen students, including nurses and pharmacists, took the course during the first 2 years that the online program was available (5 in 2005, and 9 in 2006). The majority of the students were female (71%), pharmacists (71%), and from outside Auckland (71%). Eleven out of the 14 students (79%) completed both the precourse and postcourse surveys. Only 3 students were from Auckland; the remaining 11 students were geographically dispersed throughout the South and the North islands of New Zealand. Table 2 presents the survey results regarding the students' comfort level with the main concepts of pharmaceutical care in the area of mental health. There was an overall trend for students' comfort levels with the various components of pharmaceutical care to increase by course completion, with an increase in the number of responses of ''comfortable'' and ''very comfortable'' (from 24 to 30), and a decrease in the number of responses of ''not comfortable'' and ''somewhat comfortable'' (from 46 to 32).
Average baseline scores of the students' knowledge of basic mental health concepts and therapeutics as assessed by the true/false nature of the survey questions were high (7 out of 10). The number of correct answers increased from the precourse to the postcourse test (average score 9 out of 10).
Overall, most students indicated the reason for enrolling in the course was because they were currently working with mental health clients and wanted to better understand the mechanism of action of psychotropic medications. At the beginning of the course, students indicated they were most knowledgeable about antidepressants; however, by the end of the course, this response changed to antipsychotics.
Only 8 of the 14 (57%) students who took the online version of Pharmacotherapy in Psychiatry completed the overall course evaluation. Most of the 8 students gave positive responses (agree or strongly agree) to the survey items. Specific findings from the overall course evaluation included:
d Approval ratings for volume of work and course pace were only 30% and 33%, respectively. d Responses regarding multimedia delivery and online communication were generally positive, with 80% approving of the course Web site, 73% stating that the CECIL learning management system improved lecturer/student communication, and 65% responding that the audiovisual materials were useful. d Seventy-eight percent of students found the course intellectually stimulating and stated it helped deepen their understanding. d Seventy-five percent of students affirmed that the course had enabled them to enhance their practice, and 78% responded that they would like more teaching in this format.
DISCUSSION
The course Pharmacotherapy in Psychiatry is an example of how postgraduate and continuing education programs can enhance the skills of health care professionals and address limitations in undergraduate curriculums. In the area of mental health, programs like the one described in this paper may improve pharmacists' ability to meet the drug-related needs of the mentally ill. The increased uptake observed when this course was redesigned for online delivery indicates that this mode of delivery is favored compared to similar face-to-face educational programs.
The results of the various evaluations undertaken before and after the implementation of the online course are also indicative of positive learning outcomes. The precourse and postcourse survey results (albeit with a limited number of participants) showed an increase in comfort levels and baseline knowledge. In addition, the course evaluation survey results showed a 63% approval of overall course quality. 
The workload and lack of flexibility associated with a paced, collaborative learning model requiring development of care plans across multiple cases may act to demotivate students. However, this needs to be weighed against the high levels of student engagement and collaboration that were evident when meaningful learning was facilitated in this format.
The results of the various formal course evaluations, combined with the anecdotal observations of student online discussions, collaboration, and coursework submitted, also provide an opportunity to consider the validity of the learning principles underpinning the course design and the effectiveness of the strategies employed to implement them. The first learning principle stated that learning should be meaningful for the individual; what is learned is determined primarily by related prior knowledge and how that is activated. The applicability and value of this principle was evidenced by the students' engagement in online discussions, often evolving into discussion of students' own patients and workplace practices; also an increase in students' postcourse comfort and knowledge levels across the areas of practice with which scenarios and patient cases dealt; and the high student ratings of the intellectual stimulation, deepening of understanding, and enhancement of practice afforded by the course.
The course resources and case scenarios were structured around 5 core areas of mental health practice. Through development of care plans for multiple case scenarios in each area, discussion of alternative approaches with peers, review of model care plans provided, and instructor feedback on care plans completed individually, students engaged in varied and frequent tasks around the core concepts. All of these were in line with the principles that learning should be organized around core concepts and ideas in a field, with time spent ''crisscrossing'' the subject matter to build linkages between core concepts and varied examples and contexts of application; and that learning tasks should simulate or replicate workplace problems in authentic contexts. Support for the value of these principles for learning was provided by an increase in students' postcourse comfort levels across the areas of practice addressed by the scenarios and patient cases, and the high student ratings of the intellectual stimulation, deepening of understanding, and enhancement of practice that the course provided. However, the students' low approval ratings for volume of work and course pace indicated that the depth of engagement that the multiple case studies required was somewhat onerous.
The principle that learning should involve collaborative construction of knowledge through social negotiation underpinned learning activities throughout the course. These prompted online discussion of care plan formulation by students, and collaboration during the final module to produce a care plan for 1 of 2 cases. The readiness of students to engage with one another online regarding practice issues, and their fairly high rating of the ability of the university learning management system to improve communication, suggest that this principle is one that is important to student learning at this level. However, adopting the paced, collaborative course design model that this principle requires does mean some loss of flexibility; students cannot work through learning activities entirely at a pace that suits them, as reflected in low student ratings for course workload and pace.
The multimodal nature of information representation and pathways for student engagement built into the course reflects the application of the principle that learning should employ strategies that appeal to multiple sensory modes and cognitive capabilities. The high student approval ratings for the course Web site, the learning management system communication functions, and the audiovisual materials provided suggest that this principle was significant for the student learning experience. In addition, over three quarters of students responded that they would like to take more courses taught in this format.
The principle that learning tasks should help learners to develop metacognition and reflective practice was implemented through the audiovisual presentations by experts in the field of psychiatric pharmacotherapy, who modelled professional modes of thinking and problem solving in the mental health field. The requirement for students to articulate and justify their own approaches to care plan formulation, and the alternative perspectives provided across a large number of real and simulated cases by model care plans, together with peer and instructor feedback, acted to promote student reflection on their problem-solving strategies and professional practice. The value of this principle was demonstrated by high student ratings for deepening of understanding and enhancement of practice, along with increases in student comfort and knowledge levels across the areas of practice addressed by the course.
In terms of the design research approach we adopted, the findings above must be seen as tentative early steps in the process of theory construction. Data collected and observations made were insufficient to determine the relative significance for learning of each of the principles used to guide the course design, or the extent to which they are interdependent. It is reasonable also to assume that particular strategies employed to implement each principle must have influenced student engagement and learning outcomes.
SUMMARY
Flexible delivery courses may be an ideal way of reaching pharmacists interested in learning more about mental health care. The preliminary findings discussed above suggest that the online Pharmacotherapy in Psychiatry course provided the environment for a ''community of practice'' to develop between geographically dispersed mental health professionals.
Pharmacotherapy in Psychiatry was designed as a Web-based course structured around 6 core learning principles. Further research is required to clarify the role that the learning principles utilized are playing, individually and collectively, and the effects on learning of using alternative approaches to implement them.
The course was systematically implemented using formative evaluations, usability testing, and various forms of student feedback. The initial results indicate that this process achieved a good quality product and established a suitable template for future courses.
